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© Adaptive matched filter. 



© In a modulation system, a demodulator demodu- 
lates an intermediate frequency modulated signal 
and outputs an analog-baseband signal, and an ana- 
log-digital converter analog-digital converts this 
baseband signal. The adaptive matched filter inputs 
the output of the analog-digital converter and makes 
symmetrical the impulse response of the propaga- 
tion path. The decision feedback equalizer inputs the 



output of the adaptive matched filter and eliminates 
the intersymbol interference. A reset circuit judges 
the fading type using tap coefficients within the 
decision feedback equalizer, and stops the operation 
of the adaptive matched filter in cases of minimum 
phase shift type fading. The adaptive matched filter 
is constructed so as to operate in an intermediate 
frequency band as well as in a baseband. 
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The present invention relates* to a demodula- 
tion system, and more particularly to a demodula- 
tion system including an automatic equalizer for 
use on the reception side of a digital radio commu- 
nication system using a multilevel quadrature am- 
plitude modulation (multilevel QAM) method or a 
polyphase modulation method. 

In recent years, digital radio communication 
systems have employed, on the reception side 
thereof, demodulation systems equipped with 
equalizers that use transversal filters for preventing 
deterioration in the circuit quality due to frequency 
selective fading produced in propagation paths. 

In particular, in a demodulation system in 
which a decision feedback equalizer is used as the 
equalizer, and moreover, an adaptive matched filter 
precedes the decision feedback equalizer, even 
within a range in which p > 1 (p is the ratio of the 
amplitude of a reflected wave to the amplitude of a 
principal wave) where sufficient equalizing capabil- 
ity cannot be obtained solely through the use of a 
decision feedback equalizer, the same equalizing 
capabilities can be obtained as for the range 0 < p 
< 1. Fading in the range p > 1 is fading in which 
an interference wave exists at a position advanced 
in time in relation to the principal signal and is 
referred to as non-minimum phase shift type fad- 
ing. Fading in the range 0 < p < 1 is fading in 
which an interference wave exists at a position 
delayed in time in relation to the principal signal, 
and is referred to as minimum phase shift type 
fading. This type of demodulation system is dis- 
closed in an invention by the same inventor as the 
present invention, Japanese Patent Application 
Laid-open 92-271508, being the earlier application 
of U.S. Pat. Appln. S.N. 07/842,422, which was 
given a Notice of Allowance dated November 24, 
1993. 

Fig. 1 shows the construction of a demodula- 
tion system of the prior art described above. An 
intermediate frequency band modulated signal Si is 
supplied to the input terminal 1. The input terminal 
1 is connected to a demodulator 11. The de- 
modulator 11 demodulates the modulated signal Si 
and outputs an analog baseband signal AB. The 
analog baseband signal AB is supplied to an ana- 
log-digital (A/D) converter 12. A clock signal CLK is 
also supplied to the A/D converter 12 from the 
demodulator 11. The A/D converter 12 uses the 
clock signal CLK to sample-quantize the analog- 
baseband signal AB and output an M-bit parallel 
digital signal Sd. This M-bit parallel digital signal 
Sd is supplied to an adaptive matched filter 13. A 
polarity signal A is included within the M-bit signal 
Sd. A polarity signal D is included within the signal 
outputted by the adaptive matched fitter 13. The 
adaptive matched filter 13 includes a transversal 
filter (not shown). The adaptive matched filter 13, 



by controlling the transversal filter within it by tap 
coefficients which were generated by time-averag- 
ing and correlating the polarity signal A and the 
polarity signal D, can make symmetrical the im- 
5 pulse response of the propagation path. As a re- 
sult, non-minimum phase shift type fading as well 
as minimum phase shift type fading can be split 
into two types of fading having substantially equal 
interference before and after in time relative to the 
w principal signal. In this case, the amount of interfer- 
ence in each of the two types of fading split in this 
manner is less than the amount of interference of 
fading of a signal inputted to the adaptive matched 
filter 13. In any case, the adaptive matched filter 13 
75 outputs as its output signal a matched signal Sm 
including the above-described polarity signal D. 

Matched signal Sm is supplied to a decision 
feedback equalizer 14. An error signal E is in- 
cluded within an output signal from the decision 
20 feedback equalizer 14. This error signal E indicates 
the polarity of divergence from the predetermined 
value of post-equalizing signal Se. The decision 
feedback equalizer 14 includes a decision feedback 
transversal filter (to be described hereinafter). The 
25 decision feedback equalizer 14, by controlling the 
decision feedback transversal filter within it by tap 
coefficients obtained by time-averaging and cor- 
relating the polarity signal D and the error signal E, 
can eliminate intersymbol interference that occured 
30 in fading. 

Fig. 2 shows the detailed structure of the de- 
cision feedback equalizer 14. The decision feed- 
back equalizer 14 has a decision feedback trans- 
versal filter 31, and a control signal generating 
35 circuit 32. The transversal filter 31 is composed of 
a pre-equalizer 41, a post-equalizer 42, an adder 
43, and a decision circuit 44. The control signal 
generating circuit 32 has a control signal generat- 
ing circuit 45 for the pre-equalizer and a control 
40 signal generating circuit 46 for the post-equalizer. 
The pre-equalizer 41 has the capability to eliminate 
interference waves advanced in time relative to the 
principal signal, and the post-equalizer 42 has the 
capability of eliminating interference waves that 
45 were delayed in time relative to the principal signal. 
In particular, because the post-equalizer 42 takes 
as its input signal the equalized decision signal SD 
and eliminates interference waves based on this 
decision signal SD, virtually all interference can be 
50 eliminated. 

Fig. 3 shows equalizing characteristics for two- 
ray fading of a decision feedback equalizer with the 
adaptive matched filter described above. Fig. 3 
shows what is referred to as signature characteris- 
55 tics, the horizontal axis showing notch position Afd 
which is the shift of fading notch frequency from 
the center of the modulation spectrum of a desired 
signal, the shift being normalized by the clock 
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frequency, and the vertical axis showing the am- 
plitude ratio p which is the amplitude of the re- 
flected wave (delayed wave) normalized by the 
-amplitude of the principal wave. The notch depth 
Dn is expressed by Dn = - 20 log (1-p )dB. Using 
notch position fd and amplitude ratio p as param- 
eters, curve S is plotted by interconnecting points 
fd and p where error ratio p = 1 x 10"*. Error ratio 
P is greater than 10~* in the area that is sur- 
rounded by curve S in Fig. 3. Therefore, it can be 
understood that the smaller the area surrounded by 
curve S, the greater the ability of the equalizer. The 
signature curve S shown in Fig. 3 shows that 
equalizing is possible outside the vicinity of p = 1. 

Fig. 4 shows the signature characteristics for a 
demodulation system equipped with only a de- 
cision feedback equalizer that does not use an 
adaptive matched filter. When 0 < p < 1, interfer- 
ence waves exist only in delayed positions in time 
relative to the principal signal, and consequently, 
the post-equalizer 42 of the decision feedback 
equalizer 14 has sufficient effect to carry out com- 
plete equalizing. Because interference waves exist 
at advanced positions in time relative to the princi- 
pal signal when p > 1, the pre-equalizer 41 of the 
decision feedback equalizer 14 operates. However, 
because the pre-equalizer 41 is inputting signals 
distorted by fading, it lacks sufficient equalizing 
effect, and the signature characteristics when p > 1 
are poor. When an adaptive matched filter is added 
to the decision feedback equalizer, the signature 
characteristics for p > 1 are improved as shown in 
Fig. 3. 

Although a demodulation system of the prior 
art which is preceded by an adaptive matched filter 
as explained above has remarkably improved char- 
acteristics for fading in a range where p > 1 as 
compared with a demodulation system equipped 
with only a decision feedback equalizer, such a 
system is problematic in that, for fading in a range 
where 0 < p < 1, it has inferior signature char- 
acteristics compared with a demodulation system 
equipped with only a decision feedback equalizer. 

The object of the present invention is to pro- 
vide a demodulation system capable of further im- 
proving the equalizing characteristics of the above- 
described demodulation system of the prior, and 
particularly improving the equalizing characteristics 
of minimum phase shift type fading. 

A demodulation system according to the first 
mode of the present invention comprises: 

a demodulator for demodulating to an analog- 
baseband signal an intermediate-frequency band 
modulated signal having intersymbol interference 
due to fading in propagation paths; 

an analog-digital converter for sampling-quan- 
ting the analog-baseband signal and outputting it 
. 3 digital-baseband signal; 
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an adaptive matched filter that includes a tran- 
sversal filter for inputting the digital-baseband sig- 
nal and a control signal generating circuit for sup- 
plying tap coefficients to the transversal filler, and 

5 which, according to control over the transversal 
filter by the control signal generating circuit using 
tap coefficients generated through correlation and 
time-average processing of a polarity signal indicat- 
ing polarity of the digital-baseband signal and a 

70 polarity signal indicating polarity of the output sig- 
nal of the transversal filter, makes symmetric an 
asymmetric impulse response within the inputted 
digital-baseband signal due to said fading in said 
propagation paths and outputs a matched signal; 

75 a decision feedback equalizer that includes a 

decision feedback transversal filter for inputting 
said matched signal from the adaptive matched 
filter and a control signal generating circuit for 
supplying tap coefficients to the decision feedback 

20 transversal filter, and which, according to control 
over the decision feedback transversal filter by the 
control signal generating circuit using tap coeffi- 
cients generated through correlation and time-aver- 
age processing of a polarity signal included in the 

25 inputted matched signal and an error signal within 
the signal outputted after equalizing, eliminates 
from the inputted signal intersymbol interference 
due to said fading and outputs a signal after equal- 
izing; and 

30 a reset circuit for fixing to predetermined val- 

ues the tap coefficients of the adaptive matched 
filter when fading is judged to occur in the range 0 
< p < 1 (p being the amplitude ratio of a delayed 
wave of fading to the principal wave) based on the 

35 tap coefficients of the decision feedback equalizer. 

In addition, a demodulation system according 
to the second mode of the present invention com- 
prises: 

an adaptive matched filter that includes a fran- 
co sversal filter for inputting the intermediate frequen- 
cy band modulated signal having intersymbol inter- 
ference due to fading in a propagation path, and a 
control signal generating circuit for supplying tap 
coefficients to the transversal filter, and which, ac- 
45 cording to control over the transversal filter by the 
control signal generating circuit using tap coeffi- 
cients generated through correlation and time-aver- 
age processing of a polarity signal indicating polar- 
ity of the intermediate frequency band modulated 
so signal and a polarity signal indicating polarity of the 
output signal of the transversal filter, makes sym- 
metric an asymmetric impulse response within the 
inputted intermediate frequency band modulated 
signal due to fading in propagation path and out- 
55 puts a matched signal; 

a demodulator for receiving the matched signal 
and demodulating this signal to an analog- 
baseband signal; 

3 
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an analog-digital converter for sampling-quan- 
tizing the analog-baseband signal and outputting a 
digital-baseband signal; 

a decision feedback equalizer that includes a 
decision feedback transversal filter for inputting the 
digital-baseband signal from the analog-digital con- 
verter and a control signal generating circuit for 
supplying tap coefficients to the decision feedback 
transversal filter, and which, according to control 
over the decision feedback transversal filter by the 
control signal generating circuit using tap coeffi- 
cients generated through correlation and time-aver- 
age processing of a polarity signal included in the 
inputted matched signal and an error signal within 
the signal outputted after equalizing, eliminates 
from the inputted signal intersymbol interference 
due to fading and outputs a signal after equalizing; 
and 

a reset circuit for fixing to predetermined val- 
ues the tap coefficients of the adaptive matched 
filter when fading is judged to occur in the range 0 
< p < 1 (p being the ratio of amplitude of a 
reflected wave to the amplitude of a principal wave) 
based on the tap coefficient of the decision feed- 
back equalizer. 

The reset circuits included in each of the 
above-described demodulation systems monitor 
the tap coefficients supplied to each of the pre- 
equalizers and post-equalizers that make up the 
corresponding decision feedback transversal filters, 
and when the absolute value of a tap coefficient 
supplied to the post-equalizer is greater than the 
absolute value of a tap coefficient supplied to the 
pre-equalizer, judge that the fading is within the 
range 0 < p < 1 . 

The above and other objects, features, and 
advantages of the present invention will become 
apparent from the following description based on 
the accompanying drawings which illustrate an ex- 
ample of a preferred embodiment of the present 
invention. 

Fig. 1 is a block diagram showing the construc- 
tion of an example of a demodulation system of 
the prior art having a decision feedback equal- 
izer with an adaptive matched filter; 
Fig. 2 is a block diagram showing the construc- 
tion of the decision feedback equalizer 14 of 
Fig. 1; 

Fig. 3 shows signature characteristics of the 
demodulation system of Fig. 1; 
Fig. 4 shows signature characteristics of a de- 
modulation system of the prior art having only a 
decision feedback equalizer; 
Fig. 5 is a block diagram showing the construc- 
tion of a demodulation system according to the 
first embodiment of the present invention; 
Fig. 6 is a block diagram showing the construc- 
tion of the reset circuit 15 of Fig. 5; 



Fig. 7 shows signature characteristics of the 
modulation system of Fig. 5; and 
Fig. 8 is a block diagram showing the construc- 
tion of a demodulation system according to the 

5 second embodiment of the present invention. 

Embodiments of the present invention are ex- 
plained below with reference to the figures. 

Referring to Fig. 5, the first embodiment of the 
demodulation system according to the present in- 

io vention has the same construction as shown in Fig. 
1 with the exception that it also includes a reset 
circuit 15. Accordingly, composing elements having 
the same function as those of the demodulation 
system shown in Fig. 1 are labeled with the same 

75 reference numerals and explanation of these ele- 
ments will be omitted. 

The adaptive matched filter 1 3 has a transver- 
sal fitter 21 and a control signal generating circuit 
22. A polarity signal bit A indicating the polarity of 

20 the original baseband signal which is the most 
significant bit (MSB) of the output signal train (digi- 
tal-baseband signal) Sd of the A/D converter 12, 
and a polarity signal D which is the MSB of the 
output signal Sm of the transversal filter 21 are 

25 supplied to the control signal generating circuit 22. 
The control signal generating circuit 22 outputs tap 
coefficient CA through correlation and time-average 
processing of polarity signal bit A and polarity 
signal D. The transversal filter 21 is controlled by 

30 this tap coefficient CA and makes symmetrical the 
impulse response of the propagation path. The 
control signal generating circuit 22 is controlled by 
a control signal R outputted from a reset circuit 15 
to be explained hereinafter. In other words, when a 

35 control signal R indicates fading in the range 0 < p 
< 1, the control signal generating circuit 22 fixes 
the tap coefficient CA to a predetermined value (for 
example, only the main tap is 1 , and other taps are 
0), and outputs the tap coefficients to the transver- 

40 sal filter 21. On the other hand, when the control 
signal R indicates fading in the range p > 1, the 
control signal generating circuit 22 does not fix the 
adaptive matched fitter tap coefficient CA and per- 
forms the above-described normal adaptive control. 

45 Accordingly, the adaptive matched filter 13 per- 
forms adaptive operation and operates to make 
impulse response of the propagation path symmet- 
rical only when fading occurs in the range p > 1. 
The outputted digital signal (matched signal) 

so Sm of the adaptive matched filter 13 is supplied to 
the transversal filter 31 within the decision feed- 
back equalizer 14. A polarity signal D which is the 
MSB of the inputted digital signal Sm of the de- 
cision feedback equalizer 14 and an error signal E 

55 that represents the polarity of divergence from the 
predetermined value of post-equalizing signal Se 
within the outputted signal of the decision feedback 
equalizer 14 are supplied to the control signal 
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generating circuit 32. The control signal generating 
circuit 32 takes the correlation and time average of 
polarity signal D and error signal E and supplies 
tap coefficient CD to the transversal filter 31 . In 
response lo this tap coefficient CD, the transversal 
filter 31 outputs post-equalizing signal Se, which is 
a digital signal train from which inter-symbol inter- 
ference has been eliminated, to output terminal 2. 
The operation of this decision feedback equalizer 
14 is the same as in a device of the prior art. 
Consequently, as explained hereinabove, the de- 
cision feedback equalizer 14 can nearly completely 
equalize fading in the range 0 < p < 1. 

A reset circuit 15 will next be explained with 
reference to Fig. 6. As shown in Fig. 5, the reset 
circuit 15 receives a tap coefficient CD from the 
decision feedback equalizer 14, and this tap coeffi- 
cient CD is made up of a forward tap coefficient FC 
and a back tap coefficient BC (refer to Fig. 2). The 
reset circuit 15 comprises an absolute value circuit 
51 for inputting the forward tap coefficient FC and 
outputting its absolute value |FC|, an absolute value 
circuit 52 for inputting the back tap coefficient BC 
and outputting its absolute value |BC|, and a com- 
parator 53 for inputting and comparing the two 
absolute values |FC| and |BC|. 

A detailed explanation will next be given of the 
judging operation by the reset circuit 15 with refer- 
ence to Fig. 2. When fading is 0 < p < 1, as a rule, 
the absolute value |BC| of the tap coefficient BC for 
the post-equalizer 42 becomes great, and the ab- 
solute value |FC| of the tap coefficient FC for the 
pre-equalizer 41 approaches 0. When fading is p > 
1 , the absolute value |FC| of the tap coefficient FC 
for the preequalizer 41 becomes great and the 
absolute value |BC| of the tap coefficient BC for the 
post-equalizer 42 approaches 0. Here, the com- 
parator 53 compares the two inputted absolute 
values |FC| and |BC|, and outputs as a control 
signal R either "1 " when |FC| < |BC|, i.e., when the 
fading range is 0 < p < 1, or "0" when |FC| £ |BC|, 
i.e., when the fading range is p > 1. The control 
signal generating circuit 22 of the adaptive 
matched filter 13 is controlled as described 
hereinabove according to this control signal R. 

Fig. 7 shows the signature characteristics of 
the demodulation system according to the present 
invention. As described hereinabove, when fading 
occurs in the range 0 < p < 1 , the operation of the 
adaptive matched filter 13 stops. Consequently, 
fading for 0 < p < 1 can be nearly completely 
equalized to produce the same signature char- 
acteristics as are produced by the decision feed- 
back equalizer 14 alone. 

In the case of fading occuring in the range p > 
1, the adaptive matched filter 13 operates. In this 
way, the interference wave advanced in time rela- 
tive to the principal signal that occur when p > 1 is 
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split into one component that is advanced relatively 
to the principal signal and another component that 
is delayed, and the amount of interference in each 
of these components is reduced compared lo the 

5 original amount of interference. As described 
hereinabove, the advanced interference waves are 
equalized by the pre-equalizer 41 in the transversal 
filter 31, and the delayed interference waves are 
equalized by the post-equalizer 42 in the transver- 

w sal filter 31 . Because the amount of interference of 
the advanced interference waves and the delayed 
interference waves is reduced by the adaptive 
matched filter 13, a remarkable improvement is 
achieved compared to a case in which the adaptive 

75 matched filter 13 is absent. 

Compared with signature characteristics carried 
out by an decision feedback equalizer having an 
adaptive matched filter of the prior art, the de- 
modulation system according to the present inven- 

20 tion can obtain signature characteristics in which 
fading for 0 < p < 1 has been completely equal- 
ized. 

While the above-described first embodiment of 
the demodulation system is a fully digital form in 

25 which the adaptive matched filter 13 operates in a 
baseband, the demodulation system according to 
the present invention can also be applied to a case 
in which the adaptive matched filter operates on an 
intermediate-frequency band (IF band). 

30 Fig. 8 shows a second embodiment of the 

demodulation system for such a case. An IF modu- 
lated wave Si inputted from an input terminal 1 is 
supplied to an IF adaptive matched filter 16 that 
operates on an IF band. The IF adaptive matched 

35 filter 16 is controlled by a reset circuit 17 explained 
hereinbelow, and stops operation for fading in the 
range 0 < p < 1 , and for fading in the range p > 1 , 
operates so as to make symmetrical the impulse 
response of the propagation path. The IF adaptive 

40 matched filter 16 has the same function as the 
above-described adaptive matched filter 13 of the 
first embodiment. A demodulator 11 demodulates 
this IF signal S* and outputs an analog-baseband 
signal AB. This analog-baseband signal AB is sup- 

45 plied to an analog-digital converter 12. A clock 
signal CLK is also supplied to the analog-digital 
converter 12 from the demodulator 11. The analog- 
digital converter 12 samples-quantizes the inputted 
analog-baseband signal AB* using the clock signal 

so CLK and outputs digital signal train S'd as a digital 
baseband signal. The digital signal train S'd is 
supplied to a decision feedback equalizer 14. The 
decision feedback equalizer 14 eliminates inter- 
symbol interference from the digital signal train S'd 

55 and outputs a digital signal train (post-equalizing 
signal) Se from output terminal 2. 

Because the reset circuit 17 has the same 
function and construction as the reset circuit 15 

5 
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included in the first embodiment, an explanation of 
its internal construction is omitted. The reset circuit 
17 receives a tap coefficient CD from the decision 
feedback equalizer 14 and, based on the tap coeffi- 
cient CD, determines whether fading is in the range 5 
0 < p < 1 or p > 1. If fading occurs in the range 0 
< p < 1, the reset circuit 17 fixes, by means of a 
control signal R, the tap coefficient for the IF adap- 
tive matched filter 16 to the predetermined value 
(for example, 1 for the main tap and 0 for other u 
taps). If fading occurs in the range p > 1 , the reset 
circuit 17 uses the corresponding control signal to 
cause normal operation in the IF adaptive matched 
filter. 

Accordingly, improved signature characteristics 7s 
can be obtained also when the adaptive matched 
filter is composed of an IF band (Fig. 8). 

As is clear from the above explanation, be- 
cause the present invention involves a construction 
by which fading type is determined based on tap 20 
coefficients of a decision feedback equalizer, and 
operation of the adaptive matched filter stops when 
fading occurs in the range 0 < p < 1, allowing the 
decision feedback equalizer to exercise sufficient 
equalizing effect, the invention provides the effect 25 
of complete equalizing of fading in the range 0 < p 
< 1. 

It is to be understood, however, that although 
the characteristics and advantages of the present 
invention have been set forth in the foregoing de- 30 
scription, the disclosure is illustrative only, and 
changes may be made in the arrangement of the 
parts within the scope of the appended claims. 

Claims 35 

1- A demodulation system comprising: 

a demodulator for demodulating to an ana- 
log-baseband signal an intermediate frequency 
band modulated signal having intersymbol in- 40 
terference due to fading in propagation paths; 

an analog-digital converter for sampling- 
quantizing said analog-baseband signal and 
outputting it as a digital-baseband signal; 

an adaptive matched filter that includes a 45 
transversal filter for inputting said digital- 
baseband signal and a control signal generat- 
ing circuit for supplying tap coefficients to the 
transversal filter, and which, according to con- 
trol over the transversal filter by the control so 
signal generating circuit using tap coefficients 
generated through correlation and time-aver- 
age processing of a polarity signal indicating 
polarity of the digital-baseband signal and a 
polarity signal indicating polarity of the output 55 
signal of the transversal filter, makes symmet- 
ric an asymmetric impulse response within 
?aid inputted digital-baseband signal due to 



said fading in said propagation paths and out- 
puts a matched signal; 

a decision feedback equalizer that includes 
a decision feedback transversal filter for input- 
ting said matched signal from the adaptive 
matched filter and a control signal generating 
circuit for supplying tap coefficients to the de- 
cision feedback transversal filter, and which, 
according to control over the decision feed- 
back transversal filter by the control signal 
generating circuit using tap coefficients gen- 
erated through correlation and time-average 
processing of a polarity signal included in the 
inputted matched signal and an error signal 
within the signal outputted after equalizing, 
eliminates from the inputted signal inter-sym- 
bol interference due to said fading and outputs 
a signal after equalizing; and 

a reset circuit for fixing to predetermined 
values said tap coefficients of the adaptive 
matched filter when fading is judged to occur 
in the range 0 < P < 1 (p being the ratio of the 
amplitude of a reflected wave to the amplitude 
of a principal wave) based on the tap coeffi- 
cients of the decision feedback equalizer. 

2. The demodulation system according to claim 1 
wherein said reset circuit monitors tap coeffi- 
cients supplied to each of the pre-equalizer 
and post-equalizer that make up said decision 
feedback transversal filter, and when the ab- 
solute value of a tap coefficient supplied to the 
post-equalizer is greater than the absolute val- 
ue of a tap coefficient supplied to the pre- 
equalizer, judges that said fading is occuring 
within the range 0 < p < 1. 

3. A demodulation system comprising: 

an adaptive matched filter that includes a 
transversal filter for inputting an intermediate 
frequency band modulated signal having inter- 
symbol interference due to fading in propaga- 
tion paths, and a control signal generating cir- 
cuit for supplying tap coefficients to the trans- 
versal filter, and which, according to control 
over the transversal filter by the control signal 
generating circuit using tap coefficients gen- 
erated through correlation and time-average 
processing of a polarity signal indicating polar- 
ity of the intermediate frequency band modu- 
lated signal and a polarity signal indicating 
polarity of the output signal of the transversal 
filter, makes symmetric an asymmetric impulse 
response within the inputted intermediate fre- 
quency band modulated signal due to said 
fading in said propagation path and outputs a 
matched signal; 

a demodulator for receiving said matched 
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signal and demodulating this signal to an ana- 
log-baseband signal; 

an analog-digital converter for sampling- 
quantizing said analog-baseband signal and 
outputting a digital-baseband signal; 5 

a decision feedback equalizer that includes 
a decision feedback transversal filter for input- 
ting said digital-baseband signal from the ana- 
log-digital converter and a control signal gen- 
erating circuit for supplying tap coefficients to 10 
the decision feedback transversal filter, and 
which, according to control over the decision 
feedback transversal filter by the control signal 
generating circuit using tap coefficients gen- 
erated through correlation and time-average 75 
processing of a polarity signal included in the 
inputted matched signal and an error signal 
within the signal outputted after equalizing, 
eliminates from the inputted signal intersymbol 
interference due to said fading and outputs a 20 
signal after equalizing; and 

a reset circuit for fixing to predetermined 
values said tap coefficients of the adaptive 
matched filter when fading is judged to occur 
in the range 0 < p < 1 (p being the ratio of the 25 
amplitude of a reflected wave to the amplitude 
of a principal wave) based on the tap coeffi- 
cients of the decision feedback equalizer. 

4. The demodulation system according to claim 3 30 
wherein said reset circuit monitors tap coeffi- 
cients supplied to each of the pre-equalizer 
and post-equalizer that make up said decision 
feedback transversal filter, and when the ab- 
solute value of a tap coefficient supplied to the 35 
post-equalizer is greater than the absolute val- 
ue of a tap coefficient supplied to the pre- 
equalizer, judges that said fading is occuring 
within the range 0 < p < 1 . 
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© Adaptive matched filter. 



© In a modulation system, a demodulator demodu- 
lates an intermediate frequency modulated signal 
and outputs an analog-baseband signal, and an ana- 
log-digital converter analog-digital converts this 
baseband signal. The adaptive matched filter inputs 
the output of the analog-digital converter and makes 
symmetrical the impulse response of the propaga- 
tion path. The decision feedback equalizer inputs the 



output of the adaptive matched filter and eliminates 
the intersymbol interference. A reset circuit judges 
the fading type using tap coefficients within the 
decision feedback equalizer, and stops the operation 
of the adaptive matched filter in cases of minimum 
phase shift type fading. The adaptive matched filter 
is constructed so as to operate in an intermediate 
frequency band as well as in a baseband. 
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